Repair of premutagenic DNA lesions in human fetal tissues: evidence for low levels of O6-methylguanine-DNA methyltransferase and uracil-DNA glycosylase activity in some tissues.
The activities of the DNA repair enzymes O6-methylguanine-DNA methyltransferase and uracil-DNA glycosylase, and the replicative enzyme DNA polymerase alpha, were measured in extracts of human fetal tissues at 18-20 weeks of gestation. In general, O6-methylguanine-DNA methyltransferase activities in fetal tissues were in the same range as in the corresponding adult tissues, except for fetal liver which had approximately 5-fold lower activity. Uracil-DNA glycosylase was, surprisingly, approximately 4-fold lower in fetal tissues compared with adult tissues. Since a critical factor in carcinogenesis may be the rate of repair relative to DNA replication, the activities of O6-methylguanine-DNA methyltransferase and uracil-DNA glycosylase were compared with the DNA polymerase alpha activity in the same extract. When expressed in this way, O6-methylguanine-DNA methyltransferase activity was lowest in liver and brain and 2- to 14-fold higher in kidney, lung, colon, stomach, small intestine and pancreas. The ratio of uracil-DNA glycosylase to DNA polymerase alpha varied less between different organs. These findings indicate that several fetal organs may be more sensitive than adult organs to some alkylating agents that are known to occur in the environment. Furthermore, the lower capacity of DNA repair is not restricted to repair of alkylation damage, since the activity of uracil-DNA glycosylase is also lower than in adult tissues.